To provide a more clear illustration of the distribution of phases in the films, we acquired dark-field images for different phases and then superimposed them, resulting in composed dark-field Figure S1b shows that, in the UNCD/Au/Si films, the a-C phase exists in clusters (green) and intermixes with the other phases randomly, rather than forming a continuous layer at the interface. The SiC clusters (red) are observed in these interfacial regions. Nano-sized diamond grains (yellow) are distributed among these a-C and SiC clusters. It appears that the diamond clusters were able to nucleate around the Au coating via the SiC clusters, without requiring the formation of the a-C layer. The elimination of the continuous a-C phase in UNCD/Au/Si films could be the main reason for the lower interfacial resistance and improved EFE properties of these films, as the a-C phase is rather resistive that may hinder electron transport. 
shows that, in the UNCD/Au/Si films, the a-C phase exists in clusters (green) and intermixes with the other phases randomly, rather than forming a continuous layer at the interface. The SiC clusters (red) are observed in these interfacial regions. Nano-sized diamond grains (yellow) are distributed among these a-C and SiC clusters. It appears that the diamond clusters were able to nucleate around the Au coating via the SiC clusters, without requiring the formation of the a-C layer. The elimination of the continuous a-C phase in UNCD/Au/Si films could be the main reason for the lower interfacial resistance and improved EFE properties of these films, as the a-C phase is rather resistive that may hinder electron transport. MPE-CVD process induces the coalescence of ultra-small diamond grains in some regions of the UNCD nucleation layer, resulting in the formation of large diamond aggregates.
The c-DF image in Figure S2b provides an even better illustration of the phases in the same region as Figure 8a . Interestingly, there is an abundance of small diamond grains appearing at the same location as the large diamond aggregates, indicating that the small diamond grains are actually surrounding (either above or beneath) the large diamond aggregates. 
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